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ABSTRACT: 

PROBLEM TO BE SOLVED: To align the positions of a mask and a wafer highly 
accurately.SOLUTION: First and third diffraction gratins 7 and 7a having the different grating 
pitches are arranged on a mask 1 0. Second and fourth diffraction gratings 8 and 8a having the 
same pitches as those of the first and third diffraction gratings 7 and 7a respectively are arranged 
on a wafer 12. The monochromatic light of two wavelengths emitted from a light source 1 is 
guided to the respective diffraction gratings 7, 7a, 8 and 8a. The optical heterodyne interference 
diffraction light is detected, and the first, second, third and fouth beat signals are set. The first 
phase difference signal is detected from the first and second beat signals, and the second phase 
difference signal is detected from the third and fourth beat signals. A mask stage 1 1 and a wafer 
stage 13 are relatively moved so that the phase difference becomes zero, and rough position 
alignment is performed. Then, the mask stage 1 1 and the wafer stage 13 are relatively moved 
based on the first and second phase difference signals, and the accurate position alignment is 
performed. 
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2coh'-hm-!|-i:L > miiagi2<?D»;^0 2^^ 
fe^S:^2<7)t'-AX7K y t, ^^2»t'-A7 
^•y h$rtiflE^3, ^4^[sirr*S^ittT0r^<OASt 

T^3^h'-bj|-^J: L. Bliie?i?4C)|u|Uf^j^^t 

Sluie^2^ji^fe^<^^^a^^ y^iurr* 

wfaffl^i-^coteffljicffi^v Twgern 1 . m 2 

ItW/mizftm^th ZtlzX 0 > AM l c«r*S-7- 

s> s v m mi® 2 <n\m^ r ('<r>m- 1 -y ^-co 1 / 2 W\ 

izmam 1 oig^f^ i: iss 2 wihi^-t t cofi-i-^^Hi- 
Srff 0 *\ i» t < (ifjieif5 3 wmrrta? * s v « Huiam 

4 co|oirrt8-7co^-7- 1 v^-<r> l / 2 JSLrtt^Huiem 3 oial 

tfr&m . s i wfawmi-^ t>L< {±hu si® 2 
[oo 1 1 1 *»WK«4iai>fft^*ffl^fcttia 
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tS-T-fc18-7-t /-f #-tivW*UtfS2 . IS4tf0|5|rr*S 
?£®2 <vmmz m?jHffi 1 . JB3 eolnHrrl&T- k -jfctftfl 

£V 035 1 «!fc£fc£fc iflrfc 2jjy^)Jjifc 

mWkthW. 1 ?»k . WtaRjWSV^fcflKpfc** 
9»2*>JI|»R3Sfc$r& 2»f«iilM^?S4tl.®2 

£SJ5.1 SDb'-AXtfy hkb, £<OS8l CDb'-AX;K y 
h £iMESft 1 . » 2 WEWitt^Kd* bT J?r5&9Afltft£ 
•CAWS*. «^l«Hl»f«^3&»^t*ffinE»l«) 

iUbTS62tf>t- H3*fcU ouiei?2<7)3feM*^c02 
i!fe^c7)Jfife7K$:m2c7)t'-AX^ y htL. ,T<y}S&2c7) 
b'-AX;Ky hSrKfflem3. mAVmSim-lZftLXW 

i.fjism2co£i!gcomfe^«o^'\TP^-< v^mmyt 

8«tf*£*aib't840>tr--h^i:U nasi. 
353 . SfS4<9b'- b£^6SS2<&fliffl8«*£tftffl 

m 2 wm*wm&mz-ith zttzx*). mzm i 
i / 2 j^tctnggs i <7>isiuftsT-i: m 2 nmt&f t <r> 

im^hWs o *\ i> b < teroiem 3 cOIeMteTS) 2> 
lEm 3 (OHttttT 1 k *IE*4 «|5jrr*S-7t ?>{M-fr*>* 

u jb2. ss4winirr^&agbTffiiffb. ntnis 

fM^it'-AX-ify bcoASt:ttffi£SS 1 f)A«fiKk 
b. SS3, ^4<0|»|ffig^c0l87-7>f XWlfcatti 
SB2cO#ftftc0t'-A;MW hOA4tftffi&$20Att 
ft£k U ffifflffi 1 »A&fft&'kS&2c?)A3tflJ!gk 

iniUf tST- k t£ b v vbt- t-yfiS: *ivf fttf bSS 2 cofefc 



tt8tt4>*ufcj&2. m4coi5i*fis-Tt. bsshsi. ^2 

«>^*ffltf Wfc^S* *B£*MSk . 
tt&WdWr* 2*£tf>*fe*fc$fe4-$-43!aSfc . Z0) 

^{c#bTffi£?)A»#irt'3S 1 cDb*-AX;Ky h k 
bTA9t£*SSf5 l wAMfcSSS®* . nJMiS*^ 
Lfcfll 2 cO*fe3fe^ liuEm 3 . 354 OHJftt^ fc*T 

bT0f^Aflt«JStr^2Wh'-AX.-K y h k bTAW 
•y Mcj: 0 H«sE35 1 mUKmfr kSc. t& % 1 

m 2<7) t - HS*Sr4riW*» 2 HM*ttH#R 
k. fflE*2totf-A^if-y htciOn>fiem3coiniJfflS 

*f**«Uti bt m 3 <T> b- 3«Dt- 

hfi#^ai^Sk. Iri2gi2c7)t'-Ax^ y htiofr 

ffi!f54 comiffl^F*^^ b I. mien 2 ^ijlfe^^r 
y^|aHJf3t5:^ajbT®4cOb- bm^S:^ 
i-5?B40b'-h^M J .¥F5k. Huia^lfcJ:l/m2 
<Ob- *aj#Sfc: J: liria^ 1 i>J: 

t«B2<?5tf- 1 <Oftffl£d^£$,'lJ^!>Sfc 

1 Wfii«««aj#Rk . WE»3 *JJ:tfSS4 MS 
^tiJ^St J: oTdfelSSit^iiuiaiS 3 13 J: VSS4 ob* 

- Mi^fr 2 offlfflisfi-f-^ttai-r*® 2 o-ywm. 
«as¥Sk . nufd^g i cofifflUfi-^-t m2«{ifflini^ 

k cOfifflH^aio'v vt tinmMiflltcMfPli^^iliffi 

u s^(cntriamico{affliifi-f-i,b<«iraiaie2cofi 

^*rttiiw±, % i oflwwciKt fewttt^e y 
mnm-t ^ b v «Ft y i-zzti? #t*rL*2 coft* 

(clSlt^^2. gl4<D|5|rrt&7-k, MKflll. ®2 
<o»**ffi*fWt^iS*&^i«BSk. 

izmMzm%& 2wm$.'&}t* WL-t&m 2 mm 

k . mi® 1 C03t»^^b^ 2»^>»fe3e*f|£ 

JBl . n2»05f*87-(c*fbTBr^«7JtftJfe"-CS5l« 
b'-AX;K>y hk bTAfltS-ti-l.^! «AW^i)®#K 
k s fill 2 C>*jS*^^b!t 2 tt«03«i&%»tnB 
® 3 , »4 «0*f »^ JC*T LTBf Jg»A«ftlCC» 2 O 
b'-AX.-K-y hk bTAWS**m20AJH«i»a 
k . WBMi 1 «t'-AX;|t y htcj: *) mm 1 Oliffife 



* 



01Tr*£8ttli ixm l ob- hm^ZHL&t&m l ob 

- h1MW&&b . 1 Ob'-A A;K>y h t J: 0 

Mia® 2 <n\mm-& t 2 & jiomfc^o* 

^f^ 94 y=F*®rr**«aj Lt » 2 O t - Hit* 
4JiK1-Sm20h*- Mi#«ai*ak . Hu!jES&20b'- 

ax^7 nci D*B*3aigjws ; pa»'»£t*iRe2 

3*>tf-HI-§*4Jtt-MI 3 Ob- h f.|^MM 
k. fjle^20b*-AX;K7 bfcJ: OtMBfl!403l9«Nft 
7-*^±t^fj1B2^0#fe3tW^TO^ 
0Sr#£*Kii LTSS4»b'- Hi^S:£jfct4Si4 Ob 

- Hi*a*aj*&fc , t»iSBiJ3j:i«iS2«>tr-b«^ 

itnam i o&flfts* k sb 2 otiffl&fi^ t oGMt 
$ 1 ofjfflnfg^ t l < li p iem 2 ofiffl^f 1^ t a-? 

v»TifEBPl^tiW«Hi#*«ffiLll«E»l . SS20 

[0015] tfz. *Rwiz®h®irft&?$:m^tiim 
, m 1 cowktmi wcts^ -y 

iTOiii. ®3oiniifrf&^k. nuiaSK »3o 
mtn^tm l <- «e y * * mewr lis 2 oim* 

izmwzm 1 offl^iik &i> 2 ^o^fe^sr 

ask . mm 1 o^a^a^ 2W.%oi$.&3tm 
lami . ^2^i2it)f^^LT0f^ASt^m-i:iBi 

Ob'-AXtfy h k LT AW 1 OAttftPH^ 

at. H5iesg203tag*^^t^2^o#fe3t&tw 
idm3. m4comV(m-izntxf i ii^cnxmp}&Tm2 

<7)t'-&z#vhblXA8i%-£Z>%2(r)?JMiimm- 

fit. mmiw-^x# - y hizkvmamicomf 

^nffift^JiLTSS 1 Ob'- HI#£4*tSSi 1 O 
b- hmw&&k . mjiesg 1 Ob*-AX#y M;:J; 
0 liiJEm 2 Olfilffi tS-?*> £>4i t &f me 2 ifcfloijifefto 
**>f n*W y-Ti»r3fe^«?,'llLTm2<7)b'- h<t# 
S:4l£-rS»2«e-Hi^*ai#St . iiM20b* 
-AX;K-y Hi J: 0Sffi»3 WHUfft^^tilME 
2«^OJjL^O^TO^>f y^|j]l0f5tSr^ti5 LT 
£5 3 O b'- f fit 3 O b'- h fI^«5{tJ*S 

k . iwiiil®20b'-2xX;K>y bizX 0iwsii®4O|Hli)r«l 
T**^ t & mile 2 StflomfeftO^rOryM y-f-^ 
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EI9r*fr«(!Jj Ob'- SS&4 Ob' 

- Ht^8?!ti^ak . SI fcj: W20b'- Mf-^ 
*KlJ*Rfc J: oT±^$iut buiaS J iJitfSTiOb*- 

Mi^*»^« 1 oiuffli&fs sySr^aji 1 oaffl^ 
ai^ak . mm s a o b - h^t ^^^^(1 

J; ^>T4^$^n5§B®3fc J:^4 Ob'- him*t> 

mnmmmz&iiitm 2 <oe«ii«aj^gk „ 

msum 1 0{iifflHfS^k®20fifflmfI^kofiffliS(c 

® 1 oiafflisfi-^ 1 1 < (ifjia® 2 <om\&m^zm^ 
v mfiE^swi^tiiHjiaim^^iM^ Lmiiam 1 . m 2 o 

ifrtei^i&fgLTiiMU ®2tJj;^40llll/f*S^^ 

[0016] ^b yf-o^SUHft^-TOfflA^^ix 
-?-'fL3te^o^y^Litb'-hfi#^ai-rs„ 

mi. w,2. m3. m4<Dmmm-^^ti^ 
tiifrKTnyj y^Fftttzmi . ^2. ^3. ®4ob* 

-m#t«aj't*. »i» ®2ob'-Mi->t/Mmi 
com^m^mtut s ^3, ^4ob-bm^^ 
2oiifflHft^^^tiiL. <rn^»ofi[ffl^<i-f-oii^* 

WMzmhZithztitzi.*) , »i, m2oI^l^)f^gi : ^s 
t l < tias 3 . H4 om*f ^ooa* A^fit^i)-^ 

Srffi\ JBl, m20ftf^(nirr^byf-o^<k 

%>i/2<r>mm\zwc?&-h« mz^ mm 1 o^fflii 
ffi-^t t < tiss 2 oftfflnft-^cgo'v 1 . m 2 cr> 
\mm-%> 1 < am 3 . m nmm-wm- ? 4 ><r> 
HHz-^-th x 0 izm 1 . m20mmmnmzmi 

Vi £>ti& «, 
[00 17] 

[^BBoHJgO^®] U1T, *WH*ISfifflfcjicrtll*0> 
Jg®Hffio'v ^Tl¥ilfcmi!B-r S . a l in 

mim-?t>z>. ^sufeoffmifc-vvcti, *s»ic^ 

l s 1 iwkf- htitbnxiim-ytgiWcDvx 7 1 ,, /xy^ 

7-. 3, 3a<±b— AXT'J y^- N 4 4, 4 a, 4 
b, 4c, 4d, 4e, 4f, 4glJS5-t\ S 5— 
4c, 4cHi»l<0A«ftf»a«r«j£L. 5 5-4 
b. 4el±ffi20AltrtiH^g^«ttV^. 5. 
5a, 5b, 5cim-k%&&. 6. 6a.Ji2^lrV 

r^^- (m~m4ob-Mi-mti^a) . 7. 7 

a (iVX^ BHrfffiT-Cftl. m3<om$&) .8,8 
a{i^xvMui^-7- (^2. SI4 OIHIWS-T ) . 9{i#. 
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Hl± AM • Htt*KtB L IS. 1 0 J4-?.X ? < 35 1 Oft 
fc) . 1 lim?Xf-x. 1 2tt^xy\ (m2cyfa 
m . 1. SIWXAXf-y'T, ^^>^7— >-'l 1. 
1 3li-?x? 1 0 1 2c7)^i)tiffi&^ixmffl 
BKLT ^4 . 14. 14 attftffl&tfctiW^ 1 . 

^2<r>mm\mm . 15, i5aiifca!®s«« 

i&Jffll^ (f|-^».*i]»S) .16. 16a{4vX?08 

^rpy^y-T^igJBt. 17. l 7 ali«>xAflBfe 
A.-rn^>f yT^^BC-C*)*. 3:fcil4L vx; 1 0 
&ttf*jxj\l 2«0#^iWl^o^Tttia7(C^t^ 

[0018] i/-f-«i fr&ai-ajsiiHfcPf . f 

LA. LB<4. HftT'JXA$7-2t^C'3TRStt 
l»^t^J:0£v^i^«rift]{c9 0 0 tflfoWftSflfc 
tt. t'-AXr'j7^-3, 3afc*n-WlA»L. W 
-f-*LA-l, LA-2. LB-1, LB-2fcWWl# 
|IJ?<1S. £*1&4-3*>W— P-#LA-1. LA-2. L 
B-l, LB-M^t'-WJ^-3, 3 at X -> 
Zmiltzl'-y—ytLA-ltLB-M. 57-4 c, 
4 dSr^-LTBlfacOAIIt^i-CVX^iaiilflS^TtAW-t 
6 RD#C ijifeftASt ■ IslifaftRlU LJg 9 Srigjg LT 
BrS^ AStft WJy NUirr^T- 8 dzX^-f h . 

[ooi9]iai izukLtzmmmmx'iz. t>m2^& 

^U-f-fLA-l, LB-1J4. *tl?tlldmViftcr> 

HfofrhtML. 2 j!feS<7)ASt^|B|-t'-Artt Hull 

wvxwi-i is j; if *7^m\m-smmzta: 

[0020] miVAtmVflfc? 7fc4lP>xv\|5|0rlg 

-T-8*^#fe3tAW • 0rr5fcJRifiLjtS9£:rt-L-a^fi 
4 HUlE 2^cOP-^'-3tL A-l . L B-l<r> 1 &|SJJ(f3t 

16. 17J4, •efi^B?ffivx^|!!l^}g^7l3j:tr'> 
x^|nit(f^8^«BE^|6|(mStLT^^or-f y^f 
>W> . Z-tit><n%<^TW 4 5"Ti*LfcH#f# 1 6 , 
17{4. •?-n-? i ix5 7-4g^A^^5. 5aS:^ 
LT 24HWr-f f-7?-6 OXffftftttAS 6-1. 6-2^-e 
it-f ASt-T 4 „ £ft£<^]£8S£lJ8li6-l, 6-2(4, 3fc 
>vf n ^ y^UHfrft 16.17 £ £ tc4 

*)m 1 h*- hfi-^ 1 1 t ^2£7)->xy\t'- Ml 

-^12 ztti-Ftumi. immkmimi iizzti 
-mA^-rs. 

[0021] — 4*D0>U— 9*-*LA-l, LA-2, 
LB-1, LB-2«3*>h'-A^7°'J>y^-3. 3a£^ 

A<t> = 4>U-<{>M 

= 2ic ■ Ax/ (Pl/2) -2 
= 2n ■ Ax/ { PI • P2 /2 
£ft*A*£>JHIUi. (PI - P2/2 (P2 -PI 
) > T'i50. fJUtf, PI =4/im. P2 =4. 1/* 
mfct&fc. L=8 2jumt^4. ia2tfiffll£fi-v«/. 



LfcU— »/-*LA-2aB-2ll 5-5-4 t4b. 
4 a fc 4 e Sr^LT^^l'f^MWASt|f|-C-7Xi?|5|rr 
*S-T7atcAWtl>t|HjB§(C. iftfcftASt- SftftHRffi 
Ug9 ^^L-CnTrMOASWC-^xyslilirr^S a t 
AS«-4„ 

[0022] H i Lfc3Qto»!»C«. lii)E2 tfcft 
«l/-f-!LA-2, LB-2J4. ^iieftl &|g#rfi<7) 
JplfiJjb^AStL. 2^ft<0AW^c0|Bl-b'-Art(CD^d 

-?z?®irrm-7 afc ii/^xAisirrig-Ts a*>-g;s$ 

tit, fiu!Ev^^|Iirrte-T7aioJ:tX^x>'\ 
Hirr*S^8aWtS?-t , y^P2 (4^L<t£li!$*U huIB 
? IHirr^ 7 Id J: tf xy NiarrtS^ 8 t -y f- 
PI kttH^rittKR^Sfitv^. 
[00233 Huiev^^lll!»f*S7-7 afciU^xvNlllUf 
^8 aj&»4.#-fe3l£A» • IH^fm'JiL^9 ZftlXft 
h1XhW£2mk<nV-- ^-3tLA-2. LB-2(7>1 ftlHl 
1 6 a . 17a{i, *ft^ft,Hii!BVX7 0{)ftg-7-7 
a J; x>\Wft&? 8 a OttBftffl t ttiflt LT 

Eiffel 6 a, 1 7 al4, ^fl-filS 5-4 f . 
^5b, 5cSr^LT2^Jr/x^^-6aO^ 
ttaj»6a-l. 6 a-2^-eil-rfl.A9t1-4 . ^ftibOft 
tHlii*6a-l, 6a-2<4. Tt^rO^ >-T?>Hirr3t 
16a. 1 7a^!iJ-t4 1 rt(Cj:0IS3«-?X^h'- 
t^4iO^XAb'-b<If 14 ZZtlZtl'lE 

j«l, fuffl^ajniK^ 1 4 a£-e*ve*iA;w-s . 
[0024] [iffl^aiiniss^ 14, 1 a a x-ii, -ett 
^•'^ 1 ? tr- hft-if 1 1 t m2cr>vx.j\\z- h 

m*7l2 i:«<afflH012fe, ^3£0VX^b'-hf|-^I 
3 tlg4c0^x^b'-bfi-^I4 t^fiffl^^-M&Si.'i: 
. ?^?10t 1 2 1 C0ffl^4S1Vl.J:^ A 
xi-f!,*:, fefflHfi^^l2. ^.34(4, -eit-fix^t 

<M2=2rc- • Ax/ ( Pl/2 n ) ■ • • • (2) 
^34=2jt ■ Ax/ ( P2/2 n ) ■ • • • (3) 
ZZX-, P1 J4l5liJf*S-T7, 8<50tSi'-h , '-y^. P2 (4III 
iTrfa-7-7a, 8 a^tS^tvf-. n(4IH»7^mia 
OAStft 4: T^t 4 l3i/ffte9&iitT'$) 0 . Hi iz* 

Lizmm?>mmiz&^x^ n=ix'h&. 

[00253 iJcfc. <affl£«<M2, <^34{4. ^tiifl# 
15, 15 atA^-4o ^fHflWI^P 

*.i 5T-J4, {mmg^4>\2t<i>yi<r>ffimb.4>*%# , > 
l . i confix a </> $ m mmmmmmm 1 5 a (ca^i 



n ■ Ax/ (P2/2 ) 
( P2 — PI ) > • • ■ • (4) 

12. 034*j li^B# a tattHftg&prf-. 

[0026] MUlB^SiMflX 1 5 a T'J4 . {4 t«>C 
ig[fttB^teT-t-y^t^LT+»«^afflMfS 
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Xf-y 1 3 {cSMWfi^^i^ 0 . A <f>tfmz%Z> X 

0 izziibzT— iszmimz&mzit&z tizx o . 

|fi]t^L-C|l|ffm-7-t-y^ ] /2&MZ-%C?l£o 
lz&Mikbit?&. mz. fiffl3Mg**12*»L<li*34 
WMnA^jcofl-t^JtJSGL-Cvx^Xr-^l 1 ttz 

{ivx/\*T-i;i3izmh®mm-%£m. 

7 at ?xj\wim-8 a t m&v4 xvmizKL 

X~Wrt-&X?izim£hittft%o. 

[0027] &±t>xoiz % *ms&mmztsw±. 
mmm-nm-v v^zn t x-\-ftmm%^m\mi 

•ii:5rffv\ vx? 1 Of>xni 2iSr[Hl#rt8-7-b 
<Wr< t i> l/2?)SBHl*U;il££L£f£. Hlflrls7£ 

m^t:^\7-ar^ y=r-mcoimmkanzx otas^ 
*srff d ^ t iz x o „ mm^ti ^mmm^im^ 

1 o o 2 8 1 z z x\ m i izTjk Ltz i mfo<nw§izii\ ^x 

-mmmwmt&ifmiz^xmwitztf. - 
mz n mtf%zmxi>mmff)%i%i)mt>ti.z>. t 

mm&ttt ixiEwmco n<x®mv)Hftfrt> 2®. 

%<7)U-V-3t : $;Am-&&Hz^Xj&'<fziiK mz. 

m®?tzw lx §omm» 2 i»~f-mA 

#&nm*m^xi>£\\ sue 2j«[^)u-f i -3te 
Mb ixn. ^m^m^m^m^xmrn^yh^ 

^XlMKt'-J*X7V-y?-X"ftmiX f » f+Af^ 

[ 0 0 2 9 ] £ tz . EWfft^ ^gJriE t LT , II 3 1 

^-J 3 f?X^|n|tlf^7 fc 7 afeilf^X^lHltlffft 
7-8 fc 8 a&Zn?ix®rt}falZffl%lX®M:ltz 0 
(a) . SHnfiltifigL-CBligL'CtJ:^ (b) . Zff) 

H4 ( a ) izTptx o iz\m%zmi)mzi\m 

X\ 04 ( b ) fciR* J: 5 fc z N£tt LT - y J5ri6j KA 
fc, \mffiizmiZttlX+y1)\*llzfi}&+al tzim 

$ 7-4 cH dc«S£I8SU P~f-*£A8*ft 
E-al a^AttStf. i£$7-4bt4e<?;)l!il£ 

fcfcl:9. 13 (a) . ( b ) tSptfJ: ')£. iniW^l 
6. 1 7£-t-al WftHtZ. |S|i)f3fel 6a, 17aH 



«2 numztiMX'Z . ®mzftffitz>z\ttfx'n&. 
mmrnxh^ z^mm^BMiza^xit. 2^f<<mt 

, f 2 +A f kmfriZgZch 2^C0#fe^^^fe1-|, 
SI2iO« 1 At £ JflV\ lg .1 *>#»1 jK»RLfc 2^ 

5 7-2fc<fc{/5 5-4, 4a, 4c,4dtJ:-5T7 

X^|lU»ftST-7fciy*^xyN|nieftg^8ta;^, ®2» 
A*^^LJt2^0#fe^5r^2c?)t'-AX^ 
•y hi: LT3«l7"'JXA5 7-2 Afc,kt/S5-4 b, 
4e, 4h, 4 itJ;oTVX^luIt)T*S7-7afcJ;V^ 
x/\|HJ)ftS7-8at#< t fcd(3^Uv:i><7)T'$)&. -e 

[0032] z<v£o%ffiikizt5^xi>. miemmi 

U m2<7)3KiSl A*>^-r&2«t*^#-fe^S:^2<0 

J6cO^®i:|Bia^ft*i#^iil,« IBl. ^2«0 

3ti®l, 1 A<Ob-+/-Mfc££Al , A2 

£ t J: 0 , InlifftS^ 7 1 8 (cAStt « n t ® 

«f<&f7a, saizxm-hn&mmtimtchtz 

th. 111^^7, 7a, 8, SaZmZLXWrnthZ 
tiMf&X'h&. 

[0033] 12 6 t>l,z®(r)9m<?mm$:* 

tmm^mxhh. zcommoBmizti^xii. 2^ 
&<r)%Mtix. mmmvfi , n +Af atzwz 

4tl.^l«3tIlBiJM*tf2 , f2+Afb 
Si *»fc£$r 0^2 Cornell t * 5 2 ^OJ)i 

fejt5r^ji-r^2i03te?sii ctjn\ micmmi 

Bfr^Ltz2M&)&&/tZmicr>t'-J>Z#-y ht 
L-CHft7°'JXA5 5-2fcJ:^$5-4 , 4 a. 4 

c 4 d(cioT^x^|Hirr*S-7-7fcJ:tA'^xyN|iirrtS 
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